Preface  by Thomas, Nigel et al.
Preface
This issue contains papers that were originally presented at the Fourth Inter-
national Workshop on the Practical Application of Stochastic Modelling (PASM),
held at Imperial College London, in September 2009. The workshop was collocated
with the 17th IEEE Symposium on Modeling, Analysis and Simulation of Computer
and Telecommunication Systems (MASCOTS).
PASM follows in a long tradition of the application of stochastic modelling to
real-world problems. Such models have led to signiﬁcant advances in modelling
theory, as well as insights into the speciﬁc problem areas concerned. Coming from a
computer science background, PASM is particularly concerned with applications of
speciﬁcation and analysis techniques and tools developed for computer science, as
well as computing and communications applications. In particular, the aim of PASM
is to give a forum for which applies current well-developed formalisms (stochastic
Petri nets, stochastic process algebras, layered queueing networks, etc) to real-world
case-studies.
The papers in the issue cover a broad range of research in the area of applied
stochastic modelling and involve both applications and the theory to enable prac-
tical application of modelling techniques. These studies are not only of traditional
computing applications, but also from inter-disciplinary collaborations in biological
systems. The link to biology is particularly relevant at this time as we experience a
convergence of methods and cross-fertilisation of ideas between previously distinct
communities. Successful contributions have demonstrated some novel theoretic ad-
vance to model their system or will have been diligent in constructing a detailed
and realistic stochastic or probabilistic model and carried the modelling through to
the analysis phase. This results in a collection of papers which could be used as
outstanding examples of modelling practise in the ﬁeld of stochastic modelling and
exhibit all phases of the modelling life-cycle.
In their paper, Wolter and Reinecke use a phase-type queueing model to in-
vestigate the performance of service-oriented systems. This model forms part of a
larger evaluation eﬀort based on system measurements, test-bed observations and
the use of formal methods within an iterative process of successive reﬁnement. In
particular, they are concerned with establishing optimal, or near-optimal, restart
policies in systems where faults may result in indeﬁnite wait times. Such faults may
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be detectable only by a lack of response, which in practice may be indistinguishable
from a slow or heavily loaded server. As such, the restart policy determines under
what conditions (i.e. how long to wait) before restarting a request. Results from
the model can be fed into the test-bed and provide it with better fault and load
models thus closing the modelling loop.
Harrison and Massink investigate the use of stochastic process algebra to analyse
a wide range of properties of ubiquitous systems. The investigation is motivated
through a case study of a guidance system to direct the movement of individuals
through a space, such as an oﬃce building or hospital. A model is presented using
PEPA and various analysis approaches are considered. These include veriﬁcation
with the PRISM model checking tool, and stochastic simulation and ordinary dif-
ferential equation analysis using the PEPA Eclipse plug-in. The study allows the
authors to explore diﬀerent ways of thinking about usability, supported by these
diﬀerent approaches to analysis.
Ciocchetta and Hillston use the Bio-PEPA process algebra to investigate a class
of epidemiological model. Such systems subject to disease have been studied in
biology for many years, but the addition of a process algebraic description allows
models to be formalised and reasoned about in an entirely new way. Bio-PEPA
extends the original PEPA process algebra by adding location of agents and a range
of diﬀerent interaction operators. These allow the modeller to express complex pre-
and post-conditions for an interaction. In the context presented here, an interaction
is a potential infection, or possible treatment. The authors explore various disease
spreading mechanisms and explore the use of Bio-PEPA by a case study on H5N1
avian ﬂu.
Slegers investigates an alternative interpretation of PEPA models that seeks to
exploit the scalability associated with ﬂuid based approximations, whilst maintain-
ing some of the essential stochastic behaviour associated with the Markov chain
interpretation of PEPA. The approach used maps PEPA expressions to a set of
stochastic diﬀerential equations (SDEs), rather than ordinary diﬀerential equations
used in a standard ﬂuid approximation. Whilst these SDEs cannot, in general,
be solved analytically, their evolution can be simulated extremely eﬃciently. The
approach is explored by considering two sample models; results from which give
similar predictions for variance as obtained by stochastic simulation, but at a much
lower cost.
Piazolla and Gribaudo exploit recently developed results in mean ﬁeld analysis
to explore the highly novel application area of television and cinema production.
This application domain involves process costing millions of dollars, but with little
in the way of reasoning about crucial decisions beyond the application of experience.
The authors develop a set of stochastic Petri net models to predict the potential
audience reaction through mean ﬁeld analysis. The success of this approach is
illustrated through examples and validated against published historical data.
Social networking has become one of the dominant applications of modern com-
munications, resulting in massive volumes of traﬃc and highly valued companies
with millions of users. It is in this context that Schippers et al investigate a mod-
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elling approach to evaluate instant messaging and presence (IM&P) architectures
within the Hyves social network. The models are based on queueing networks and
are analysed using the HIT modelling tool. The main focus of the study is to eval-
uate the scalability of IM&P architectures and three alternatives to the current
architecture are considered. The analysis shows that the existing architecture has
potential problems with scalability in its database component and a subscription-
based architecture has the best scalability of the alternatives considered.
Sousa-Viera et al investigate the problem of modelling long and short range
dependence, as evidenced in network transmission of video. The authors provide a
method to approximate long-range dependent processes by estimating the Whittle
parameter. They add auto-regressive ﬁlters to improve the adjustment of short-term
correlation of LRD M/G/∞ based processes. Using real data they show that the
new method improves the outcome when one looks at the autocorrelation function.
Imre et al propose a new cost model for XML serialisation in SOA systems. The
authors investigate the cost of XML serialisation and the deserialisation on two
diﬀerent platforms; .Net and Java. Their approach consists in performing a series
of tests to measure the cost of the serialisation/deserialisation of several primitive
types (int, double, string) and composite data types. The model is developed from
linear regression of the measurements obtained using basic types, then validated
using composite types. This allows engineers to make performance-based choices
about the representation of data structures at early stages of development.
Dimitriadou and Karatza present a simulation study of the eﬀect of diﬀerent
allocation policies for local and remote jobs in a Grid system. The authors consider
Grid systems with two locations; local jobs allocated at the individual sites, and
grid jobs to be gang scheduled at either site or across both sites. They compare
three approaches distinguished by the allocation policy for a Grid job; single site,
multi-site allocated to idle processors only and shortest-queue multi-site. These
three approaches are evaluated using discrete event simulations of queueing models,
deriving response time and completion related metrics. The strategies discussed all
make use of backﬁlling to ensure that jobs which require large numbers of processors
do not block the execution of jobs which only require one or two processors. The
results are presented in terms of job waiting times and slowdowns for a number of
diﬀerent arrival rates and threshold parameters. From this, the authors conclude
that allocating only to idle servers (across either site) is the best as it gives the best
percentage of job completion without unduly slowing down local jobs.
Perez-Palacin and Merseguer propose an approach to model open-world software
components, that are able to modify their own conﬁguration and to adjust service
selection mechanisms to meet QoS goals. The methodology encompasses the UML
performance proﬁle, Klaper diagrams and stochastic Petri nets. Two cases are
analysed; one in which reconﬁguration is necessary to maintain the service, and
another in which reconﬁguration can improve the performance.
This is certainly a varied and interesting set of papers, and we are indebted to
the authors for their dedication and for choosing to present their work at PASM
2009. We are very grateful to Dr Tony Field for inviting us and for his help in
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organising PASM. Jeremy, Will and Nigel would like to thank Nick Dingle and Uli
Harder for doing all the practical work. The organisation of an event like PASM is a
team eﬀort and we have learnt to choose our team carefully. Particular thanks must
go to the programme committee, who thoroughly refereed all the submissions and
made some diﬃcult choices easier by their detailed comments. We would also like to
thank Elsevier and Michael Mislove, the editor of ENTCS, for once again supporting
PASM and for providing such excellent resources for producing the manuscripts.
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